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ABSTRACT 

Background: More recently ibuprofen, was used for the indication of the patency of ductus arteriosus closure 
in preterm infants; this drug is associated similar side effects include cerebral, renal, and mesenteric circulation. 
Methods: An electronic search was carried out using search terms such as “renal failure”, “kidney failure”, 
“renal injury”, ibuprofen, “side effects”, “adverse effect’, complications. The search in MEDLINE and 
EMBASE through PubMed search engine resulted in 31 articles. These articles were screened for eligibility 
criteria included studies aimed to assess renal injury caused by ibuprofen use in infants. 

Results: After exclusion of irrelevant duplicated and review studies, 12 studies were included in this review. 
Eight studies were randomized control, 3 retrospective evaluation and 1 retrospective cohort study. the effect of 
the treatment on the renal function there are two outcomes reported either reduction in serum creatinine or 
incidence of acute renal failure. Incidence of acute renal failure reported in 4 studies. 

Conclusion: Although renal failure was more common in infants receiving Indomethacin compared to 
Ibuprofen, oral Ibuprofen was less toxic to the kidneys than intravenous and the serum creatinine levels after 


treatment did not differ, this is not significant. 
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INTRODUCTION 

Ibuprofen is an over-the-counter non-steroidal 
anti-inflammatory drug (NSAID) most commonly 
used to treat pain and fever in children ®. Like other 
NSAIDs, ibuprofen cause acute kidney injury (AKI) 
by decreasing renal plasma flow through its 
inhibition of prostaglandin synthesis, especially in 
hypovolemic patients. NSAIDs may also induce 
kidney damage by triggering acute interstitial 
nephritis (AIN) ®. 

The placenta and the patency of the ductus 
arteriosus (PDA) determine normal fetal circulation. 
After separation of the placenta and initiation of 
breathing following birth, the closure of the ductus 
starts and circulation changes promptly ®©. However, 
in about a thirty percent of low birth weight (LBW) 
< 2500 g) infants the PDA stays open, especially 
during first days of life. In preterm infants, the PDA 
often fails to close. The haemodynamic instability 
caused by the left to right shunt and associated run 
off has been shown to cause renal or gastrointestinal 
effects including spontaneous perforation and 
necrotizing enterocolitis (NEC), chronic lung disease 
and, if not managed, may lead to death. The presence 
of a PDA is associated with reduced middle cerebral 
artery blood flow velocity ®. 

The surgical closure of the symptomatic PDA 
reduces duration of mechanical ventilation, improves 
haemodynamics and improves lung compliance. 
However, medical treatment is still considered the 
treatment of choice in the majority of cases because 
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of the risks related to the surgery. In a recent large 
Canadian cohort (n = 3779) of very low birth weight 
(VLBW < 1500 g) infants, 28% required treatment 
for a PDA; 75% were treated with indomethacin 
alone, 8% with surgical ligation alone, and 17% 
required both indomethacin and surgical ligation. 
Infants with lower birth weight were more likely to 
be treated surgically ®©. 

Prostaglandins play a significant role in keeping 
the ductus arteriosus patent. PDA-related morbidity 
and mortality have been shown to be reduced with 
the use of indomethacin, which acts as an inhibitor of 
prostaglandin forming cyclo-oxygenase enzymes ©. 
However, indomethacin use has been associated with 
transient or permanent derangement of renal 
function, NEC, gastrointestinal hemorrhage or 
perforation, alteration of platelet function and 
impairment of cerebral blood flow/cerebral blood 
flow velocity ©”. These negative effects of 
indomethacin are possibly related to mechanisms 
other than inhibition of prostaglandin synthesis. This 
review aimed to obtain the scientific evidence about 
the presence or absence of renal injury associated 
with use of ibuprofen in infants. 


METHODS 

An electronic search was carried out using search 
terms such as “renal failure”, “kidney failure”, “renal 
injury”, ibuprofen, “side effects”, “adverse effect’, 
complications.. The data were collected for items 


such demographic characteristics of patients, sample 
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size, condition for which ibuprofen was taken with 
dose and regimen, presence of other chronic 
diseases, other NSAIDs taken by the patients at the 
same period, and the extent of injury to kidney 
(reduced renal functions or acute or chronic renal 
failure). The data were extracted from included 
studies to the data extraction forms which designed 
specifically for this review. 


RESULTS 

The search in MEDLINE and EMBASE through 
PubMed search engine resulted in 31 articles. These 
articles were screened for eligibility criteria included 


studies aimed to assess renal injury caused by 
ibuprofen use in infants. After exclusion of irrelevant 
duplicated and review studies, 12 studies were 
included in this review. We included 12 studies 
enrolling 1714 infants. Eight studies were 
randomized control, 3 retrospective evaluation and 1 
retrospective cohort study conducted. Eight studies 
were randomized control, 3 retrospective evaluation 
and 1 retrospective cohort study. the effect of the 
treatment on the renal function there are two 
outcomes reported either reduction in serum 
creatinine or incidence of acute renal failure. 
Incidence of acute renal failure reported in 4 studies. 


Table (1): The findings of included studies assessed renal injury caused by ibuprofen use in infants 
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while intervention 
group received 
three daily doses of 
oral ibuprofen 

(20 mg/mL syrup) 
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DISCUSSION 

The infants included in these studies were 
preterm ranged from 23- 38.5 gestational weeks 
with birth weight of 1000-1500 g with patent 
ductus arteriosus. Regarding the treatment, either 
by Ibuprofen or Indomethacin. Six studies 
compared Indomethacin with Ibuprofen, 3 of them 
compared oral Indomethacin to oral Ibuprofen “ '” 
the other 3 studied compared intravenous 
Indomethacin with intravenous Ibuprofen ® > '9, 
Two studies compared between intravenous 
Ibuprofen and oral Ibuprofen “* '®, 

One study compared standard dose to a high 
dose of Ibuprofen “One examined the effect of 
repeated doses of oral Ibuprofen”. Two studies 
examined the effect of oral Ibuprofen C» |”. 
Concerning the dose, all the infants receive either 3 
doses of intravenous or oral Ibuprofen at an initial 
dose of 10 mg/kg, followed by 5 mg/kg at 24 and 
48 hours or three doses of IV Indomethacin 0.2 
mg/kg at12-hour intervals, except in a study of 
Dani et al. where high-dose intravenous regimen 
(20-10-10mg/kg/day) was adminstred. 

Regarding the main outcome, the effect of the 
treatment on the renal function there are two 
outcomes reported either reduction in serum 
creatinine or incidence of acute renal failure. 
Incidence of acute renal failure reported in 4 
studies ©” where Indomethacin group was 10.8% 
compared to 4.6% in Ibuprofen group, while 
Indomethacin group was 16.6% versus 14.2% in 
Ibuprofen group in study of ®. Incidence of renal 
failure in the intervention group who were received 
Ibuprofen two infants developed acute renal failure 
(10%) in a study conducted by Kanmaz et al. ©”, 
renal failure occurred in 1% as found by Olgun et 
al”. 

Serum creatinine values were lowered in 
mature infant treated with ibuprofen (P= 0.032 ®, 
serum creatinine was 1.2 mg/dL in Indomethacin 
group versus 0.6 mg/dL in the Ibuprofen group “”. 
Serum creatinine before oral Ibuprofen was 0.63 + 
0.23, after 0.53 + 0.25 compared to before IV 
Ibuprofen 0.8 + 0.3 after 0.86 + 0.4 mg/dL”. 
Standard dose serum creatinine was 0.94 + 
0.41compared to high dose 1.20 + 0.55 mg/dL “”’, 
The change in creatinine concentrations in oral 
Ibuprofen group versus IV Ibuprofen group was 5.7 
+ 1.2 mg/dL versus 10.9 + 1.2 mg/dL “®, while 
serum creatinine by Ibuprofen was 0.85+0.33 
versus 1.02+0.38 mg/dL in Indomethacin “”, 
Patients treated with Indomethacin showed a 
significant increase in serum creatinine (89424 
versus 82+20 mmol/l) in Ibuprofen “® and finally 
(15.3%) of infants treated with Indomethacin 


tended to develop oliguria (<1 ml/kg/h) than those 
treated with ibuprofen (6.7%) in ee 


CONCLUSION 

Although renal failure was more common in 
infants receiving Indomethacin compared to 
Ibuprofen, oral Ibuprofen was less toxic to the 
kidneys than intravenous and the serum creatinine 
levels after treatment did not differ, this is not 
significant. 


REFERENCES 

1.Misurac JM, Knoderer CA, Leiser JD, Nailescu C, 
Wilson AC, Andreoli SP (2013): Nonsteroidal anti- 
inflammatory drugs are an important cause of acute 
kidney injury in children. J Pediatr., 162(6):1153- 
1159. 

2.Krause I, Cleper R, Eisenstein B, Davidovits M 
(2005): Acute renal failure, associated with non- 
steroidal anti-inflammatory drugs in healthy children. 
Pediatr Nephrol., 20(9):1295-8. 

3.Mathew R (1998): Development of the pulmonary 
circulation: metabolic aspects. Fetal Neonatal physiol., 
1(1):678-682. 

4.Weir F, Ohlsson A, Myhr T, Fong K, Ryan M 
(1999): A patent ductus arteriosus is associated with 
reduced middle cerebral artery blood flow velocity. 
Eur J Pediatr., 158(6):484-487. 

5.Lee SK, McMillan DD, Ohlsson A, Pendray M, 
Synnes A, Whyte R et al. (2000): Variations in 
practice and outcomes in the Canadian NICU network: 
1996-1997. Pediatrics, 106(5):1070-1079. 

6.Stefano JL, Abbasi S, Pearlman SA, Spear ML, 
Esterly KL, Bhutani VK (1991): Closure of the 
ductus arteriosus with indomethacin in ventilated 
neonates with respiratory distress syndrome. Am Rev 
Respir Dis., 143(3):236-239. 

7.Edwards A, Wyatt J, Richardson C, Potter A, 
Reynolds E, Cope M et al. (1990): Effects of 
indomethacin on cerebral haemodynamics in very 
preterm infants. The Lancet, 335(8704):1491-1495. 

8.Sivanandan S, Bali V, Soraisham AS, Harabor A, 
Kamaluddeen M (2013): Effectiveness and safety of 
indomethacin versus ibuprofen for the treatment of 
patent ductus arteriosus in preterm infants. Am J 
Perinatol., 30(09):745-750. 

9.Heo MJ, Lee OS, Lim SC (2012): Comparative 
evaluation for the use of oral ibuprofen and 
intravenous indomethacin in Korean infants with 
patent ductus. Arch Pharm Res., 35(9):1673-1683. 

10.ElHassan N, Bird T, King A, Ambadwar P, 
Jaquiss R, Kaiser J et al. (2014): Variation and 
comparative effectiveness of patent ductus arteriosus 
pharmacotherapy in extremely low birth weight 
infants. J Neonatal Perinatal Med., 7(3):229-235. 

11.Kanmaz G, Erdeve O, Canpolat FE, Oguz SS, 
Uras N, Altug N et al. (2013): Serum ibuprofen levels 
of extremely preterm infants treated prophylactically 


2241 


Salem Alshugayh et al. 


with oral ibuprofen to prevent patent ductus arteriosus. 
Europ J Clinic pharmaco., 69(5):1075-1081. 

12.Olgun H, Ceviz N, Kartal i, Caner i, Karacan M, 
Taştekin A et al. (2017): Repeated courses of oral 
ibuprofen in premature infants with patent ductus 
arteriosus: efficacy and safety. Pediatr Neonatol., 
58(1):29-35. 

13.Aly H, Lotfy W, Badrawi N, Ghawas M, Abdel- 
Meguid IE, Hammad TA (2007): Oral Ibuprofen and 
ductus arteriosus in premature infants: a randomized 
pilot study. Am J Perinatol., 24(05):267-270. 

14.Gokmen T, Erdeve O, Altug N, Oguz SS, Uras N, 
Dilmen U (2011): Efficacy and safety of oral versus 
intravenous ibuprofen in very low birth weight 
preterm infants with patent ductus arteriosus. J 
Pediatr., 158(4):549-554. 

15.Dani C, Vangi V, Bertini G, Pratesi S, Lori I, 
Favelli F et al. (2012): High-Dose Ibuprofen for 
Patent Ductus Arteriosus in Extremely Preterm 
Infants: A Randomized Controlled Study. Clin 
Pharmacol Ther., 91(4):590-596. 


16.Cherif A, Khrouf N, Jabnoun S, Mokrani C, 
Amara MB, Guellouze N et al. (2008): Randomized 
pilot study comparing oral ibuprofen with intravenous 
ibuprofen in very low birth weight infants with patent 
ductus arteriosus. Pediatrics, 122(6):1256-1261. 

17.Fakhraee SH, Badiee Z, Mojtahedzadeh S, 
Kazemian M, Kelishadi R (2007): Comparison of 
oral ibuprofen and indomethacin therapy for patent 
ductus arteriosus in preterm infants. Zhongguo Dang 
Dai Er Ke Za Zhi., 9(5):399-403. 

18.Lago P, Bettiol T, Salvadori S, Pitassi I, Vianello 
A, Chiandetti L et al. (2002): Safety and efficacy of 
ibuprofen versus indomethacin in preterm infants 
treated for patent ductus arteriosus: a randomised 
controlled trial. Eur J Pediatr., 161(4):202-207. 

19.Su B-H, Lin H-C, Chiu H-Y, Hsieh H-Y, Chen H- 
H, Tsai Y-C (2008): Comparison of ibuprofen and 
indometacin for early-targeted treatment of patent 
ductus arteriosus in extremely premature infants: a 
randomised controlled trial. Arch Dis Child Fetal 
Neonatal Ed., 93(2):94-99. 


2242 


